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The prior art contemplates that chronic wounds may be treated by providing a vacuum in the space above the wound to promote healing. A number of prior art references teach the value of the vacuum bandage or the provision of the vacuum in the space above the Surface of a chronic wound.
A vacuum bandage is a bandage having a cover which seals about the outer perimeter of the wound and under which a vacuum is established to act on the wound surface. This vacuum applied to the wound Surface causes healing of chronic wounds. Typically, suction tubes are provided for drawing away exudate from the wound, and this Suction may be used to create the vacuum under the cover. If the cover is a flexible cover, which is typically more comfortable for the patient, some sort of porous packing may be provided under the cover to provide the space in which the vacuum is formed. The following U.S. Patents establish the nature of vacuum treatment bandages and devices: U.S. Pat. Nos. 6, 095, 992, 6, 080, 189, 6, 071, 304, 5, 645, 081, 5, 636, 643, 5, 358, 494, 5, 298, 015, 4, 969, 880, 4, 655, 754, 4, 569, 674, 4, 382, 441, and 4,112,947. All of such references are incorporated herein by reference for purposes of disclosing the nature of Such vacuum treatment of wounds.
As shown, for example, in U.S. Pat. No. 5,645,081 (here inafter the 081 patent), a method of treating tissue damage is provided by applying negative pressure to a wound. The negative pressure is provided in Sufficient duration and mag nitude to promote tissue migration in order to facilitate the closure of the wound . FIG. 1 of the 081 patent discloses an open cell polyester foam section covering the wound, a flex ible hollow tube inserted into the foam section at one end and attached to a vacuum pump at another end, an adhesive sheet overlying the foam section and tubing to adhere to the skin surrounding the wound in order to form a seal that allows the creation of a vacuum when the Suction pump is operating. The 081 patent further teaches use of negative pressure between about 0.1 and 0.99 atmospheres, and that the pressure can be Substantially continuous, wherein the pressure is relieved only to change the dressing on the wound. Alternatively, the 081 patent teaches use of a cyclic application of pressure in alternating periods of application and non-application. In a preferred embodiment, pressure is applied in 5 minute peri ods of application and non-application.
Various other prior art references teach the value of the vacuum bandage or the provision of vacuum to the Surface of a chronic wound. Several Russian language articles exist The Russian articles distinguish wound drainage from the use of vacuum therapy for healing. The Russian authors report that vacuum therapy resulted in faster cleansing of the wound and more rapid detoxification than with the traditional incision-drainage method. The November 1986 Russian article describes the vacuum therapy techniques as a reduc tion of 0.8-1 atmosphere for 20 minutes at the time of surgery, and Subsequent 1.5 to 3 hour treatments at a reduced pressure of 0.1 to 0.15 from atmosphere, twice daily. These Russian articles teach the use of negative pressure to effect healing. The articles describe using several sessions per day, each lasting up to one hour, with a vacuum of 76-114 mmHg. The Russian articles teach using this vacuum method to decrease the number of microbes in the wound. The June 1990 article teaches that this vacuum therapy provides a significant anti bacterial effect. The article describes the stepped up inflow of blood to the Zone around the wound to lead to an increase in the number of leukocytes reaching the focus of inflamation. Subsequent articles and patents further develop the benefits obtained with vacuum therapy. The prior art, therefore, teaches the benefit and value of a vacuum bandage.
According to the present disclosure, a thin, flexible mem ber for use in a vacuum bandage is provided. The member includes a wound contacting Surface configured to be in con tact with and conform to a wound surface of a wound. The member further includes a plurality of discrete holes formed in the wound contacting Surface, a port which communicates with the vacuum source, and communicating means between the holes and the port. The member is made from a generally non-compressible material. Further, the material is generally transparent and non-porous.
In some illustrative embodiments, the communicating means comprises a plurality of distinct passageways between each hole and the port. The member includes a wound con tacting layer having channels formed therein and a cover coupled to the wound contacting layer. The cover cooperates with the wound contacting layer, and the channels formed therein, to define the passageways. The member further includes a boss positioned near the port of the cover to prevent an upper Surface of the wound contacting layer from sealing off the port of the cover when vacuum is applied to the port.
In some illustrative embodiments, the wound contacting Surface of the member includes spacers contacting the wound to define a suction space between the member and the wound Surface. The wound contacting Surface may also be textured or roughened for contact with the wound surface. The unevenness of the textured or roughened surface provides communication of the negative pressure across the wound Surface. In some embodiments, the spacers and Suction space are defined by a plurality of channels formed in the wound con tacting Surface. Each of the channels formed in the wound contacting Surface opens toward the wound Surface and includes side edges contacting the wound.
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In some embodiments of the invention, the dressing mem ber has such a plurality of channels formed in patterns on both of the wound contacting Surface and the opposite surface and the plurality of holes provide communication between the channels on both surfaces. In some embodiments, the channel patterns on both surfaces are congruent or Superimposed with both patterns radiating outwardly from the portard with the holes spaced radially along the channels.
In some embodiments, the dressing member is made from a material which is to be trimmed conformingly to fit the wound. In some embodiments, the dressing member is rela tively transparent such that the condition of the wound sur face can be observed through the wound member.
There is provided, therefore, a dressing for a wound, the dressing comprising a relatively thin flexible member which can be trimmed conformingly to fit the wound Surface. A Suction and irrigation port is associated with the dressing member, and a plurality of channels or passageways is formed in the member leading away from the port to provide com munication between the port and areas of the wound Surface. The dressing member is provided with a plurality of through holes in communication with the channels. A packing may be placed over the flexible member and a sealing film may be placed over the packing to seal around the perimeter of the wound to provide an enclosed space above the member in which a vacuum is formed by suction on the port. It will be appreciated, however, that some caregivers may choose to leave packing out of the bandage and have the sealing film placed directly over the flexible member. It has been found that some bandages function quite well without packing. Also, visual observation is improved without the packing. Irrigation fluid may be introduced to the port to impinge upon the wound surface and this fluid and wound exudate is removed from the space between the wound and the bandage member by suction applied to the port. It will be appreciated that the vacuum therapy and the irrigation therapy may take place without removal of the bandage. The illustrative mem ber with the downwardly opening channels or spacers on the wound contacting Surfaces provides a Suction space which will uniformly apply the vacuum and the irrigation to the surface of the wound bed.
The covered channels on the opposite surface and the holes through the member further contribute to the ability to uni formly apply the vacuum therapy and irrigation fluid to the wound Surface. A relatively large portion of the wound Sur face will be exposed to the vacuum therapy and irrigation using the illustrative bandage member. A large number of redundant passageways are provided for communicating from the access port directly to the wound surface. While Some of the passageways may become blocked by exudate particles from the wound Surface, other passageways will remain open for Suction and irrigation.
The illustrative bandage, therefore, provides a relatively thin, flexible, comfortable bandage member which can be trimmed generally conformingly to fit into a wound bed and apply vacuum therapy and irrigation uniformly to the wound Surface. The illustrative covered channel passageways on the opposite (upper or outer) Surface provide a multitude of clearly defined passageways leading from the access port to the through holes leading directly into the Suction space under the member.
In further embodiments, the member includes a connecter coupled to the cover for communication with the port of the cover. The connecter is configured for communication with the vacuum source and defines a right-angled passageway to provide a horizontal tube attachment. In yet another embodiment, the member further includes an outer adhesive perimeter. This perimeter is configured to seal about the wound to a patient's healthy skin Surrounding the wound. In another embodiment, the member further includes a wire form to permit a user or caregiver to mold or shape the member to fit the particular shape of a wound. In one embodi ment, the wire form is molded into the cover and in another embodiment the wire form is molded into the wound contact ing layer.
In still another embodiment, the member further includes a plurality of irrigation passageways configured for communi cation with an irrigation source and with the wound Surface. The irrigation passageways are distinct from the passageways described above which are configured for communication with the vacuum source. The member further includes an irrigation port in communication with the irrigation passage ways and configured for communication with the irrigation Source. An irrigation layer is provided and includes channels formed therein which define the irrigation passageways.
A wound bandage for use on a chronic wound located on a patient's heel is also disclosed. In this embodiment, the mem ber is saddle-shaped and includes an upper portion, a lower portion, and a neck portion coupled to and positioned between the upper portion and the lower portion. The saddle shaped member is foldable into a configuration that cups the patient's heel. An embodiment having a member with a gen erally "V-shaped" cross-section is provided for use with ster nal or abdominal wounds. The V-shaped member includes a right wing and a left wing coupled to the right wing. Further, the V-shaped member includes a central passageway in com munication with the port of the cover and a plurality of lateral passageways in communication with the central passageway.
Another alternative member is disclosed for use with tun neled wounds. This member includes a truncated cone shaped portion, a tube-shaped portion coupled to the cone shaped portion, and a dome-shaped portion coupled to the tube-shaped portion. The port is positioned in the cone shaped portion. Yet another member is disclosed which is dome-shaped and has a convex wound contacting Surface.
A method of forming a member of a wound bandage is further provided in accordance with the present disclosure. The method includes the steps of molding a cover from a semi-cured silicone and the step of heat-sealing the cover to a wound contacting layer. In illustrative embodiments, the method further includes providing a connecter and heat seal ing the connecter to the cover. In further embodiments, the method includes molding the connecter and the wound con tacting layer from fully-cured silicone.
Additionally, a method of treating an open wound having a wound Surface is provided in accordance with the present disclosure. The method includes the steps of providing a flexible member fabricated from non-porous material to have a wound contacting Surface with holes in the Surface, a port configured to communicate with a vacuum source, and pas sageways providing communication between the holes and the port. The method further includes placing the member into contact with the wound to functionally and physically interface with the wound Surface and connecting the port to a vacuum source to provide Suction at each of the holes. In illustrative embodiments, the method further includes the step of covering the wound and the member adjacent the wound to provide a space in which a vacuum is established by the vacuum source. In other embodiments, the method includes the step of irrigating the wound Surface by connect ing the port to a source of irrigation fluid expelled through the holes onto the wound surface.
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Another alternative member is provided including a single stand-off coupled to the wound contacting or wound facing surface of the member. The stand-off includes a plurality of interconnected portions. Illustratively, the stand-off forms a spider-web-like design having a circle portion and a plurality of radial arms extending outwardly from the circle portion. Further illustratively, the stand-off includes an arc portion spaced-apart from and concentric with the circle portion. The radial arms extend through the arc portion. The cross-section of the stand-off is in the shape of a semi-circle having a radius of approximately 1.56 mm. The stand-off defines encom passed regions of the wound facing Surface of the member.
Features of the invention will become apparent to those skilled in the art upon consideration of the following detailed description of preferred embodiments exemplifying the best mode of carrying out the invention as presently perceived.
BRIEF DESCRIPTION OF THE DRAWINGS
The detailed description particularly refers to the accom panying figures in which:
FIG. 1 is a part perspective, part diagrammatic view of a wound care bandage showing the wound care bandage located on the leg of a patient and coupled to both a vacuum and an irrigation source through the use of a Switch valve;
FIG. 2 is a top view of a member of the wound care bandage showing the member including a vacuum/irrigation port, a plurality of channels radiating outwardly from the port, and through holes which extend through the member; FIG. 3 is an exploded view of one embodiment of the wound care bandage showing the member having a wound contacting surface and an opposite surface, a cover adjacent the opposite surface, tubing which connects to the port of the member at one end and to the vacuum and irrigation sources at another end, packing to be placed on top of the tubing and member, and a sealing film which closes and seals the ban dage to allow a vacuum environment to be created; As shown in FIG. 2 , wound dressing member 20 is illus tratively rectangular in shape. However, it is within the scope of the this disclosure for member 20 to be any suitable shape, some illustrative examples of which are described below in FIGS. 23-31. Further, member 20 may be cut to fit any size wound 16, as shown in FIGS. 4 and 6. Member 20 is illustra tively molded with a thickness of 0.080 inches (2.032 mm). Illustratively, member 20 is made from a silicone of a Durom eter 10A which is flexible. It will be appreciated that the channels or passageways formed in the member, as described below, will further contribute to its flexibility.
Member 20 Member 20 is provided in small, medium, and large sizes. The small sized member has a length of 3.00 inches (76.20 mm) and a width of 4.00 inches (101.60 mm); the medium sized member has a length of 4.00 inches (101.60 mm) and a width of 6.00 inches (152.40 mm); the large sized member has a length of 6.00 inches (152.40 mm) and a width of 10.00 inches (254.00 mm). The holes of the small and medium sized members 20 are 0.030 inches (0.762 mm) in diameter. The large sized member, however, includes some holes having a diameter of 0.030 inches (0.762 mm) and other holes having a diameter of 0.040 inches (1.016 mm). It is, however, within the scope of the disclosure to include members of other suit able shapes and sizes including holes having other Suitable size diameters and other spacing as well.
Channels 32 As mentioned above, bandage 10 further comprises cover 52 for covering and coupling to opposite Surface 24 of mem ber 20. Port 51 of cover 52 communicates with central area or port 26 of member 20 and channels 28 of member 20. Cover 52 is provided to cover channels 28, 30 of opposite surface 24. Cover 52 and channels 28 of opposite surface 24 cooperate to form passageways 56, as shown in FIG. 7 , extending away from port 26. Passageways 56 are also formed by the coop eration of concentric channels 30 of opposite surface 24 and cover 52. Cover 52 is adhered to member 20 through the use of an adhesive or other Suitable means such as heat sealing, for example, which is described in more detail below. It will be appreciated that the covered channels 28, 30 provide an ideal way to fabricate a multitude of passageways 56 com municating with the wound Surface. In an alternate embodi ment, passageways 56 are formed by cooperation of ridges 54 on opposite surface 24 of member 20, rather than channels 30, and cover 52, as shown in FIGS. 13 and 14, for example. It is within the scope of this disclosure to include a bandage 10 forming other passageways 56 extending away from port 26. Holes 36 of member 20 having ridges 54 are located within passageways 56 of bandage 10 similar to holes 36 of member 20 having radial channels 28 and concentric channels 30.
It will be appreciated that the illustrative cover 52 may be provided with scale marking for gauging the wound size or healing progress. Circular markings may be added at 0.5 cm or 1.0 cm intervals, for example, to provide convenient mea Suring of the wound and healing progress.
As shown in FIGS. 3 and 7, bandage 10 further includes gauze or other suitable packing 58 which lies on top of cover 52 and is provided to fill the wound 16 up to the surface of the patient's healthy skin 60. As noted above, such packing 58 may be optional with the caregiver. A sealing film 62 of bandage 10 is placed over packing 58. Film 62 is provided to cover the entire wound 16 and to extend across and attach around tube 13 to the patient's healthy skin 60, as shown in FIGS. 1 and 7. Preferably, film 62 is an occlusive or semi occlusive material which allows water vapor to permeate through. Because of this characteristic, the film 62 is referred to as Moisture Vapor Transmission Rate film or MVTR film. The products TegadermTM, made by 3M, and OpSiteTM made by Smith and Nephew can be used for film 62, for example. The product OpSiteTM is a semi-permeable film. Film 62 is approximately 0.003 inches (0.076 mm) thick, however, it is within the scope of this disclosure to include any occlusive or semi-occlusive film 62 having other thickness. Film 62 is provided to create a sealed environment below the film 62 and around the wound 16 in which a vacuum or negative pressure can be maintained as provided by vacuum source 12.
As shown in FIG. 7 , vacuum/irrigation tube 13 or an exten sion added to the tube 13 extends over the edge of member 20 and cover 52 and out from under the edge of the sealing film 62. In use, irrigation source 14 delivers liquid through tube 13 and port 51 of cover 52 to port 26 and onto the top of a shallow cone 64 of member 20 which extends upwardly as shown in FIGS. 5 and 7. Cone 64 acts to spread the liquid out through the passageways 56 formed by the cooperation of channels 28, 30 (or ridges 54) and cover 52. The fluid moves radially out through passageways 56 to holes 36. The fluid then moved down through holes 36 to open spaces 40 to impinge on wound surface 18.
A switch valve 66 is illustratively provided, as shown in   FIG. 1 , to allow a user to switch between the use of the vacuum source 12 and the irrigation source 14. It will be appreciated that mechanism other than the switch valve 66 may be used selectively to couple the vacuum source or the irrigation source to the bandage. Simple tube clamps, for example, may be used selectively to open and close the tube set provided with the bandage 10. When valve 66 is switched to operate the vacuum source 12, the vacuum Suction draws exudate into the open spaces 40 and up through the holes 36. The exudate is then drawn radially inwardly through passage ways 56 toward port 26 and finally through tube 13.
Although illustrative bandage 10 includes one central port 51 of cover 52 and central area or port 26 of member 20, it is within the scope of this disclosure to include multiple ports 70, as shown in FIGS. 12 and 15, for example. Bandage 10 may make use of two ports 70 located at opposite ends of member 20, as shown in FIG. 12 . Alternately, as shown in  FIG. 15 , bandage 10 may make use of a plurality of ports 70 spaced throughout member 20. It is contemplated that, in Some embodiments having two ports, one port may be used for Suction or vacuum therapy and the other port may be used for irrigation therapy.
It is contemplated that irrigation source 14 may be operated to provide irrigation fluid at various selected pressures. It is also contemplated that the bandage 10 and dressing member 20 may be provided in various sizes and shapes, some examples of which are shown in FIGS. 23-31 and are dis cussed below. The dressing member 20 may be reused with a single patient. It is also contemplated that the dressing 10 may be used with manual irrigation (where a nurse uses the Syringe manually) as well as the powered Syringe 14.
Referring now to FIGS. 17-22, there is shown another exemplary embodiment of a wound care bandage 11. Ban dage 11 is somewhat similar to bandage 10. As such, the same reference numerals have been used to designate similar com ponents to those components previously discussed in regard to FIGS. 1-7, and additional discussion thereof is not war ranted. One difference between bandage 10 and bandage 11 is In some embodiments, member 19 is made by heat sealing opposite surface 85 of layer80 and bottom surface 55 of cover 52 together and by heat sealing connecter 23 to top surface 53 of cover 52. Member 20 of bandage 10 may also be heat sealed to cover 52. With respect to member 19 of bandage 11, for example, each of connecter 23, cover 52 (or the combina tion of cover 52 and connecter 23), and layer 80 may be pre-shaped and formed from semi-cured silicone. Once the connecter 23, cover 52, and layer 80 are placed together appropriately, the entire member 19 may be heated to heat seal and cure each of the three components to one another. Alternatively, for example, the cover 52 only may be made from semi-cured silicone while the connecter 23 and layer 80 may be made from fully cured silicone. Once placed together and heated, connecter 23 and layer 80 will heat seal to cover 52. Semi-cured silicon may be bought and pre-molded from a manufacturer Such as NuSil Technology, for example. Although the method of heat sealing the cover 52, connecter 23, and layer 80 to each other is disclosed, it is within the scope of this disclosure to form member 19 by coupling layer 80, cover 52, and port 51 together by any other means such as through the use of adhesives, for example. Further, it is within the scope of this disclosure to provide a member 19 where cover 52 lies adjacent to, but is not coupled to, layer 80.
As mentioned above, cover 52 is coupled to layer 80 and connecter 23 is coupled to cover 52 to form member 19. Cover Through holes 36 communicate with this space which per mits vacuum source 12 to establish a generally uniformly distributed vacuum or negative pressure to the wound Surface 18 to draw blood from the body to the wound surface 18 and to draw exudate from the wound 16 through holes 36, into channels 28, 30 and passageways 56, and out port 51 of cover 52. It is within the scope of this disclosure to include other means for providing a space between Surface 84 and wound bed Surface 18 Such as providing ribs, protrusions, channels, spacers, etc., as described above with respect to member 20 of bandage 10.
The vacuum or negative pressure which draws blood from the body to the wound surface 18 and draws exudate from the wound 16 up through member 19 promotes the healing of wound 16. As wound 16 heals, granulations form along the wound surface 18. Granulations, therefore, are the replace ment within the wound bed of tissue lost. As the granulations fill in the wound bed causing the wound 16 to heal, member 19 rides up on the wound surface 18 on top of the granulations which are formed.
Although illustrative bandage 10 includes one central port 40, it is within the scope of this disclosure to include multiple ports. It is further within the scope of this disclosure to pro vide an illustrative member 619, as shown in FIGS. 35 and 36 and discussed below, having multiple ports and multiple pas sageway sets for use independent of each other. and is used to treat tunneled wounds such as wound 116.
Member 219 includes a truncated cone-shaped portion 250 and a tube-shaped portion 252 coupled to cone-shaped por tion 250 at a first end 254. A dome-shaped tip 256 is coupled to tube-shaped portion 252 at a second end 258 of the tube shaped portion 252.
Member 219 is similar to members 119 and 19 in that member 219 includes a wound contacting layer 220 coupled to a cover 222. Further, wound contacting layer 220 and cover 222 cooperate to form passageways 56 which communicate with port 51 of cover 222 and connecter 23. Wound contacting layer 220 is formed to define through holes 46 which com municate with the passageways 56 of member 219 and with wound bed surface 18 of tunneled wound 116.
Member 219 operates in the same or similar manner as members 119 and 19 in that connecter 23 may be coupled to a vacuum source 12 for establishing a vacuum about the wound bed surface 18 to draw blood up to the wound bed although member 319 is V-shaped, it is within the scope of this disclosure to include a generally flat member which is flexible to adjust to the contour of the sternal or abdominal wound to which it is applied.
Yet another illustrative embodiment is shown in FIG. 31 where a generally dome-shaped member 419 is provided for use with deep wounds having a wound Surface including side walls, for example. Dome-shaped member 419 is able to conform to side portions of a deeper woundbed, for example, to provide the side portions of the wound surface, as well as the bottom portion of the wound surface with suction and irrigation treatment. A port (not shown, but similar to port 51) is centrally located within member 419 discussed above, it is within the scope of this disclosure to include any member having separate and distinct passage ways for delivering fluid to and drawing a vacuum on the wound surface 18. It will be appreciated that, in some circum stances, the irrigation and Suction may take place simulta neously.
Yet another illustrative member 719 is shown in FIGS. 37 and 38 including a wound contacting layer 80 and a cover 52 coupled to the layer 80. Member 719 further includes a fila ment or wire form 78 molded into the body of cover 52, as shown in FIG. 38 , for example. Wire form 78 is provided to allow for a caregiver to mold member 719 into a desired shape. Such as to the shape of the wound 16, for example. Member 719 will retain that shape due to the wire form 78 molded into the cover 52. Illustrative wire form 78 is a metal grid, as shown in FIG. 37 ; however, it is within the scope of this disclosure to include any type or configuration of a fila ment, fine screen, or wire form which retains its shape once formed to fit a particular shape as desired by the caregiver. Further, it is within the scope of this disclosure for the wire form 78 to be molded into either wound contacting layer 80 (or member 20) or cover 52 or both. Further it is within the scope of this disclosure to include wire form 78 molded into the cover and/or wound irrigation layer of any of the previ ously disclosed embodiments.
Yet another illustrative member 819 is shown in FIGS. 39 and 40. A wound contacting layer 820 includes an adhesive 850 about the outer perimeter of wound contacting surface 84 of layer 820. As shown in FIG. 40 , cover 52 is coupled to opposite surface 85 of layer 820 and connecter 23 is coupled to top surface 53 of cover 52. Adhesive 850 is provided to seal to the patient's healthy skin 60 surrounding wound 16. Adhe sive 850, therefore, permits member 819 to be self-sealing Such that a vacuum or negative pressure can be created above wound surface 18 without the use of sealing film 62. In order for adhesive 850 to be able to effectively seal to healthy skin 60, passageways 56 of member 819 are not formed to extend to the peripheral edges of member 819 unlike passageways 56 of member 19 which do extend to the peripheral edges of member 19. Although adhesive 850 is shown to be coupled to layer 820, it is within the scope of this disclosure to provide any member having an adhesive for attachment to the patient's healthy skin Surrounding the wound so that the member is self-sealing and able to maintain a negative pres sure above the wound without the use of a sealing film. For example, the wound contacting layer may be sized Smaller than the cover and the bottom surface of the cover may include an outer adhesive perimeter for coupling with the patient's Surrounding healthy skin.
Yet another illustrative member 919 is shown in FIGS. 42-44. Member 919 is similar to the other members disclosed above and includes a wound contacting layer 920, cover 52 coupled to layer 920, and a connector 923 coupled to cover 52. As shown in FIGS. 42 and 44, connector 923 differs from connector 23 because connector 923 includes an outer wall 926 defining a single passageway 928 to port 51 of cover 52. Outer wall 926 and passageway 928 are positioned at an angle to top surface 53 of cover 52. In the illustrative embodiment, the included angle between an axis defined by passageway 928 and the top surface of cover 52, when cover 52 is in a flat configuration, is about 30 degrees.
It is understood that member 919 operates in the same or similar manner as the other members, such as members 19 and 20, described above. As such, the same reference numer Illustratively, the radial arms 930 and arc portions 934 of stand-off 940 extend to the outer peripheral edges of layer 920. It is within the scope of this disclosure, however, to include a stand-off having radial arms and/or arc portions 45 which do not extend all the way to the outer peripheral edge of layer 920. Further illustratively, each radial arm 930, each arc portion 934, and circle portion 932 has a semi-circle shaped cross-section having a radius of about 0.0625 inches (1.588 mm). 50
As mentioned above, another difference between member 919 and members 19 and 20, for example, is that member 919 includes angled connector 923, as shown in FIGS. 42 and 44. Passageway 928 of connector 923 provides a generally straight flow path for the exudate removed from wound 12 55 through member 919 by vacuum source 12 and for the liquid delivered to wound 12 through member 19 by irrigation Although this invention has been described in detail with reference to certain embodiments, variations and modifica tions exist within the scope and spirit of the invention as described and defined in the following claims.
What is claimed is:
1. A method for treating an open wound having a wound Surface, the method comprising:
providing a generally non-porous flexible member having a plurality of holes opening through a wound con tactable surface, a port defining a single passageway adapted to selectively communicate with a vacuum Source and a source of liquid, a plurality of passageways providing direct communication through the flexible member between each of the plurality of holes and the single passageway of the port, and a stand-off having interconnected portions coupled to the wound facing Surface and configured to provide a space between the wound facing Surface and a wound Surface, placing the member into contact with the wound, connecting the single passageway of the port to the source of liquid and dispersing the liquid to the wound through the single passageway of the port, the plurality of pas sageways of the member, and each of the holes to irrigate the wound, connecting the single passageway of the port to the vacuum source to provide suction at each of the plurality of holes to draw the liquid away from the wound through each of the holes, and operating a Switch valve to selectively communicate either liquid or Suction through the single passageway of the flexible member to the wound.
2. The method of claim 1, further comprising impregnating the member with an anti-microbial material.
3. The method of claim 1, further comprising covering the wound and the member to provide a space in which a vacuum is established by the vacuum source.
4. A method for treating a wound, the method comprising: providing a generally non-porous wound dressing member having a plurality of holes opening through a wound contactable surface, and one or more ridges on the wound contactable Surface to form multiple encom passed regions each including one or more of the plural ity of holes, placing the wound dressing member in contact with the wound, sealing a film to a patient's healthy skin about the wound and wound dressing member to create a sealed environ ment above the wound, US 7,988,680 B2 21 introducing liquid to the wound through a single passage way of the wound dressing member in communication with each of the plurality of holes to irrigate the wound, coupling the single passageway of the wound dressing member to a vacuum source to create a negative pressure above the wound to draw the liquid away from the wound through each of the holes, wherein negative pres sure is created above the wound when liquid is refrained from being introduced to the wound, and operating a Switch valve to selectively communicate either liquid or negative pressure through the single passage way of the wound dressing member to the wound. 5. The method of claim 1, further comprising impregnating the member with silver ions.
6. The method of claim 1, further comprising packing the wound to fill the wound up to the surface of the patients healthy skin.
7. The method of claim 1, further comprising activating a switch valve to switch between a source of liquid and a WaCUUSOC. 8. The method of claim 1, further comprising selecting a pressure at which the liquid is introduced to the port.
9. The method of claim 1, further comprising marking the member with a scale. 12. The method of claim 4, further comprising impregnat ing the wound dressing member with an anti-microbial mate rial.
13. The method of claim 4, further comprising impregnat ing the wound dressing member with silver ions.
14. The method of claim 4, further comprising packing the wound to fill the wound up to the surface of the patients healthy skin.
15. The method of claim 4, further comprising activating a switch valve to switch between a source of liquid and a WaCUUSOUC. 16. The method of claim 4, further comprising selecting a pressure at which the liquid is introduced.
17. The method of claim 4, further comprising marking the wound dressing member with a scale.
18. The method of claim 17, further comprising gauging the wound size.
19. The method of claim 4, wherein the liquid comprises a saline Solution.
